Methylation of miR-124a-1, miR-124a-2, and miR-124a-3 genes correlates with aggressive and advanced breast cancer disease.
Aberrant DNA methylation on CpG islands is one of the most consistent epigenetic changes in human cancers, and the process of methylation is catalyzed by the DNA methyltransferases DNMT1, DNMT3a, and DNMT3b. Recent reports demonstrate that deregulation of miR-124a, one of the frequently methylated microRNAs in human cancers, is related to carcinogenesis. The aim of this study was to evaluate the frequencies of methylation of the three genomic loci encoding the miR-124a in primary breast cancers and to investigate their relationships with the clinicopathological characteristics of the tumors and with the expression levels of DNMT1, DNMT3a, and DNMT3b. The methylation status of the three genomic loci encoding the miR-124a (miR-124a-1, miR-124a-2, and miR-124a-3) was analyzed in fresh-frozen tumor samples using methylation-specific PCR in a large series of invasive breast ductal carcinomas (n = 60). Results were correlated to several clinicopathological characteristics of the tumors and to the expression levels of DNMT1, DNMT3a, and DNMT3b, determined by immunohistochemistry. Promoter hypermethylation of miR-124a-1, miR-124a-2, and miR-124a-3 was detected in 53.3, 70, and 36.7% of cases, respectively. Methylation of miR-124a-2 correlated to patients with age higher than 45 years (P = 0.008) and to postmenopausal patients (P = 0.03), whereas methylation of miR-124a-3 correlated significantly to tumor size >20 mm (P = 0.03). Interestingly, simultaneous methylation of the three genes encoding miR-124a correlated significantly with the presence of lymph node metastasis (P = 0.01) and high mitotic score (P = 0.03). No significant correlation was found between promoter hypermethylation of miR-124a and expression of hormone receptors or HER2/neu. With regard to DNMT expression, no correlation was found between DNMT1 or DNMT3a expression and promoter methylation of any tested microRNA. However, DNMT3b overexpression correlates significantly with the hypermethylation of miR-124a-3 (P = 0.03). Our data indicates that miR-124a-1, miR-124a-2, and miR-124a-3 genes are frequently methylated in breast cancer and play a role in tumor growth and aggressivity.